EzTaxon server (http://www.eztaxon.org/; Kim et al., 2012) . Phylogenetic trees were reconstructed with the neighbour-joining (Saitou & Nei, 1987) and maximumparsimony (Fitch, 1971 ) methods by using the MEGA 4 software (Tamura et al., 2007) , with bootstrap values based on 1000 replications (Felsenstein, 1985) . According to the phylogenetic analysis, the amplified 16S rRNA gene sequence of strain T was found to be most similar to the corresponding sequence of R. massiliensis 521 T (98.0 % sequence similarity). Strain T revealed low sequence similarities, below 89 %, with other taxa. In the neighbour-joining tree ( Fig. 1) , as in the maximumparsimony tree (data not shown), the novel strain was clustered with R. massiliensis.
Gram staining was determined using heat-fixed liquid cultures and the Difco Gram staining kit, according to the manufacturer's instructions. The morphology of cells was investigated with an electron microscope (model 912AB; LEO) with cells grown on R2A agar at 30 u C for 4 days, after negative staining with 1 % (w/v) sodium phosphotungstic acid (pH 7.0). Substrate utilization and other biochemical properties were tested by using API 20NE and API ID 32GN test kits (bioMérieux). While the test procedure followed the manufacturer's instructions, assimilation results were checked after the incubation period of up to 20 days. The API ZYM test was conducted according to the manufacturer's instructions (bioMérieux). Catalase activity was assessed by bubble production in 3 % (v/v) H 2 O 2 and oxidase activity was determined using 1 % (w/v) tetramethyl-p-phenylenediamine. Growth at 4, 10, 15, 20, 25, 28, 30, 35, 37, 40 and 45 u C was assessed after 14 days on R2A broth. Growth at pH 4.0-10.0 (at intervals of 1.0 pH unit) was assessed after 14 days in R2A broth with the pH adjusted using citrate/phosphate buffer or Tris hydrochloride buffer (Breznak & Costilow, 1994) . Growth in 0-5 % (w/v) NaCl (at intervals of 1 % NaCl) was assessed after 14 days in R2A broth by monitoring OD 600 . Anaerobic growth was checked using incubation in the BBL GasPak Anaerobic System (Difco) for 14 days at 30 u C on R2A agar. Casein, starch and tyrosine degradations were examined on R2A plates containing milk powder (5 %, w/v), starch (1 %, w/v) and tyrosine (0.1 %, w/v), respectively. The degradation of CM-cellulose and Tween 80 was examined using R2A supplemented with 1 % (w/v) substrates. DNase activity was determined with DNase test agar (Difco). Cells were Gramstain-negative, aerobic, non-motile rods that measured 0.8-1.0 in diameter and 1.3-2.0 mm in length. The colonies were convex, grey-white and opaque. The strain could grow within the temperature range of 20-37 u C (optimum, 30 u C), at pH 4-9 (optimum, pH 6-7) and with 0-1 % NaCl (optimum, 0 %). It could grow on R2A and nutrient agar (NA), but not on trypticase soy agar (TSA), LuriaBertani (LB) agar or MacConkey agar (all from Difco).
For analysis of fatty acids, strain T and reference strain R. massiliensis KACC 16548
T were grown on R2A agar at 30 u C for 3 days to the exponential growth phases of both strains. Cellular fatty acids were extracted and analysed by GC according to the standard protocol of the Sherlock Microbial Identification System (version 6.10; MIDI database TSBA 6). Isoprenoid quinones and polar lipids were extracted and analysed by the method of Minnikin et al. (1984) using cells grown on R2A. The major fatty acids in strain T were C 18 : 1 v7c (45.6 %), C 18 : 1 2-OH (17.9 %) and 11-methyl C 18 : 1 v7c (10.7 %) while the major fatty acids in R. massiliensis KACC 16548
T were C 18 : 1 v7c (43.6 %), C 18 : 1 2-OH (24.3 %) and C 16 : 0 2-OH (10.1 %) ( Table 1) . Isoprenoid quinone patterns of both strains were very similar: strain KIS14-15 T comprising ubiquinone-10 (Q-10; 90 %), Q-11 (5 %) and Q-9 (5 %), and R. massiliensis KACC 16548
T composed of Q-10 (95 %) and Q-11 (5 %). Total polar lipids of strain T were phosphatidylmonomethylethanolamine (PME), diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), phosphatidylethanolamine (PE), one unknown aminolipid and one unknown lipid. The polar lipids of R. massiliensis KACC 16548
T were similar to those of strain KIS14-15 T , showing PME, DPG, PG, PE and two unknown aminolipids (Fig. S1 , available in IJSEM Online).
DNA-DNA hybridization was carried out as described by Seldin & Dubnau (1985) . Probe labelling was conducted using the nonradioactive DIG High Prime DNA Labelling and Detection Starter kit II (Roche Molecular Biochemicals). The hybridized DNA was visualized using the DIG luminescent detection kit (Roche Molecular Biochemicals). DNA-DNA relatedness was quantified with a densitometer (GS-670; Bio-Rad). The DNA-DNA hybridization value between strain KIS14-15 T and R. massiliensis KACC 16548
T was 21±4 % (reciprocal, 24±3 %).
In the phenotypic comparison, strain KIS14-15 T was able to utilize fewer substrates than R. massiliensis KACC 16548 T (Table 2 ). In addition, strain KIS14-15 T could be differentiated from R. massiliensis KACC 16548 T on the basis of its inability to reduce nitrate, activity of bgalactosidase (PNG) and quantitative differences of total fatty acids (Tables 1 and 2 ).
In conclusion, based on phenotypic and chemotaxonomic characteristics, and phylogenetic analysis, strain KIS14-15 T should be categorized as a novel species of the genus Reyranella, for which the name Reyranella soli sp. nov. is proposed.
Emended description of the genus Reyranella Pagnier et al. 2011
The description of the genus Reyranella is as given by Pagnier et al. (2011) with the following amendments. Reduction of nitrate to nitrite is variable. The predominant isoprenoid quinone is ubiquinone-10 (Q-10). Major polar lipids are PME, DPG, PG, PE and one unknown aminolipid. The type species is Reyranella massiliensis.
Description of Reyranella soli sp. nov.
Reyranella soli (so9li. L. neut. gen. n. soli of soil, the source of the type strain).
Cells are Gram-stain-negative, aerobic, non-motile rods (0.8-1.0 in width and 1.3-2.0 mm in length). Colonies are convex, grey-white and opaque. Grows within the temperature range of 20-37 u C (optimum, 30 u C), at pH 4-9 (optimum, pH 6-7) and with 0-1 % NaCl (optimum, 0 %). Grows on R2A and NA, but not on TSA, LB or MacConkey agar. Hydrolyses xanthine, but does not hydrolyse casein, chitin, CM-cellulose, DNA, hypoxanthine, starch or Tween 80. Positive for activities of arginine dihydrolase, urease and b-galactosidase (PNPG), and aesculin hydrolysis, but negative for nitrate reduction, indole production, glucose fermentation and gelatin hydrolysis (API 20NE). Assimilates L-alanine, L-fucose, glycogen, itaconic acid, lactic acid, L-proline and Lrhamnose, weakly assimilates potassium gluconate, but does not assimilate N-acetylglucosamine, adipic acid, Larabinose, capric acid, D-glucose, L-histidine, 3-hydroxybenzoic acid, 4-hydroxybenzoic acid, 3-hydroxybutyric . All data were obtained in this study. Both strains are oxidase-positive and catalasenegative. Both strains are positive for arginine dihydrolase and urease activities, and aesculin hydrolysis, but negative for indole production, glucose fermentation and gelatin hydrolysis. Both strains assimilate Lrhamnose, itaconic acid, lactic acid, L-alanine, glycogen, L-fucose and L-proline, but do not assimilate D-glucose, L-arabinose, D-mannose, D-mannitol, N-acetylglucosamine, maltose, capric acid, malic acid, trisodium citrate, phenylacetic acid, inositol, sucrose, sodium acetate, potassium 5-ketogluconate, 3-hydroxybenzoic acid, L-serine, salicin, melibiose, valeric acid or 4-hydroxybenzoic acid. Both strains show the same enzymic activities for the substrates embeded in API ZYM test strips: positive activities for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase, but negative activities for lipase (C14), cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. +, Positive; 2, negative; W, weakly positive. 32GN ). Positive activities for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase, but negative activities for lipase (C14), cystine arylamidase, trypsin, achymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase (API ZYM). The predominant ubiquinone is Q-10. The major fatty acids (.10 % of the total) are C 18 : 1 v7c, C 18 : 1 2-OH and 11-methyl C 18 : 1 v7c.
The type strain, KIS14-15 T (5KACC 13034 T 5NBRC 108950 T ), was isolated from forest soil of Baengnyeong Island in the Yellow Sea, Republic of Korea.
